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ABSTRACT 
The electrical production of a PVT system is,extremely affected by the temperature of the PV cells. In a PVT collector a temperature 
gradient existsdown the absorber, so not all cells may be able to function with the same electrical production due to their 
temperature coefficient. When the thermal radiation falls on the solar panel this will reduces the efficiency of the panel. Year by 
year the voltage shaped by the solar photo voltaic cell will get reduced. To overcome these disadvantages new technologies are 
implemented.  On reducing the temperature of the solar cell we can enlarge the electrical efficiency of the panel this is the obvious 
information collected from the journal studied. Here our final aim is to reduce the temperature of the solar cell by using the 
mixture of propylene glycol and water as coolant which has the high thermal conductivity and thus by increasing the electrical 
efficiency of the Solar PVT collector. On complete study of properties of propylene glycol has the capacity to transfer more amount 
of heat. 
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INTRODUCTION 

  

A photovoltaic/warm hybrid close-by planetary gathering is a mix of photovoltaic and daylight based warm 

parts which make both power and warmth from one incorporated fragment or structure. By the day's end, PV is 

utilized as the warm protect. Those PV and sun based warm sheets working by each other are in this manner not 

precisely inside this ''combi board" terms. There are decision approaches in PVT joining. Among various others, 

there can be decisions among air, water or evaporative experts, monocrystalline or thin-film sun arranged cells, 

level plate or concentrator sorts, covered or unglazed sheets, trademark or obliged fluid stream, discrete or 

building-joined kind, et cetera. In like way, available foundations are going from PVT air and water pre-

warming structure to high temp water supply through PV composed warmth pump, and to viably cooled PV 

concentrator from side to side the use of sensible reflectors. Layout decision must be done on the gatherer sort, 

the warm to electrical yield extent, and furthermore the sun arranged part to enhance the general payback. These 

all influence the system working mode, working temperature and adequacy. 

Sunlight based collector is a gadget that gathers and changes over sun based outflow into helpful hotness 

which is move to the liquid smooth through the authority. The level plate gatherers and exile tube authorities are 

utilized as water gatherer in the different climatic locales. In customary level plate gatherer sun oriented water 

heaters, copper, aluminium, or mellow steel plate installed with aroused iron, gentle steel channels are utilized 

as safeguard, and glass fleece or coir is utilized as protection material .However, to supply high temp water to 

family and mechanical applications, just little agonies have been made to create building joined sun powered 
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water warming innovation. Water tube implanted existing gallery revealed to sun will go about as sun oriented 

authority. Either separate stockpiling tank with dissemination innovation or coordinated authority stockpiling 

innovation can be utilized. The investigational comes about affirm that, the day time warm proficiency was 

around 60% and general efficiencies was around 40% . Similar introduction examination has been done on 

straight coated authorities and the unglazed gatherers for warming and cooling. It is done that the unglazed 

gatherer has the capability of meeting 60% residential vitality needs .The new reviews were done with polyvinyl 

chloride (PVC) and aluminium settled in wire work shatterproof solid authority to concentrate the impact of 

tube-to-tube dividing and the weight drop .The concise examination for the gatherers was performed and clearly 

sun oriented solid authority can be utilized as building segment for whatever length of time that a minimal effort 

vitality .In the building worked in sunlight based application, sun oriented photovoltaic aptitude and sun based 

water warming are in the underlying stage .In such cases, local client support the sun powered water authority 

for different application, for example, de-icing of streets, warming framework relying upon its cost productive, 

trustworthiness simple upkeep and its establishment. Above review plainly shows that, sun oriented solid 

gatherers without glass can possibly meet essential piece of the household vitality needs and the need to extend 

appropriate BISW innovation. In this work, sun powered water warming frameworks with various sorts of 

genuine safeguard were made-up and investigations were lead to look at their execution. Aluminium and PVC 

funnelling were utilized. 

 

A. Materials required: 

o Solar PVT collector 

o Storage Tank  

o Pump  

o PVC pipe 

o Light source 

o Water 

o Propylene glycol 

o Rotameter 

o Pyranometer 

o Infrared thermometer 

o Copper tube 

o Multimeter 

 

Construction And Working: 

A. Step 1 [panel preparation]: 

Preparation of solar panel is done by placing the designed curved copper tube at the back side of the 

panel.Thus the panel preparation process is done.The next step to be proceeded is to place the panel in correct 

position such that the fluid flows inside the copper tube.Before placing the designed copper tube a copper sheet 

which is coated black is welded with the copper tube and then it is placed at the back side of the PVT collector.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Panel preparation 

 

B. Step 2 [experimental setup]: 

Since it is the experimental investigation done at indoor condition first the light source for the generation of 

radiation of about 700w/m2to 710W/m2 issettled up by using the light of 500 watts power.Then the tank is 

placed in the plane of axis to the solar collector the tank for the storage of fluid is of 50 litres capacity.After the 

pipe connections are made using the PVC pipes in such a way that the fluid from the tank passes through the 
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copper tubing placed at the back side of the collector and then reaches the tank again.At the outlet of the fluid 

which flows into the tank the Rotameter is placed in order to measure the flow rate of the fluid.In between the 

outlet from the tank and the inlet to the copper tubing the pump is placed, this is done in order to promote the 

turbulence this will increases the heat transfer from the collector to the surroundings when the fluid flows 

through the copper tube. 

 

 

Fig. 2: Experimental setup 

 

C. Step 3 [initial readings]: 

First the initial readings are taken without passing any fluid. The parameters such as current, temperature, 

radiation, voltage etc. are taken at the interval of 30 minutes for 5 hours.These readings are taken at the indoor 

condition at a radiation of 700W/m2 to 710W/m2. 

 

 
 

Fig. 3: Experimental setup for initial reading 
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The readings in this step are done without passing any fluids inside the copper tubing.Simply the 

atmospheric air is allowed to pass through the tubing and then the readings are taken.The readings are tabulated 

and noted and this is done continuously for five hours.The readings are noted at an interval of every 30 minutes. 

The tabulated readings are as follows. 

 
Table 1: without Cooling 

Fluid Used:None Type Of Testing:Indoor 

Time 

(mins) 

Electrical performance 
 

Average temperature of solar PVT collector Tavg(
oC) 

Voltage 
(Volts) 

Current 
(Amps) 

Power 
(Watts) 

Initial 42 2.55 107.1 40.5 

30 37.3 2.56 95.49 62.9 

60 36.7 2.65 97.26 71.2 

90 36.6 2.70 98.82 72.4 

120 36.2 2.74 99.19 74 

150 36 2.71 97.56 75.7 

180 35.4 2.68 94.87 78.3 

Average power production 98.61 W 
 

D.Step 4[working procedure]: 

Then by passing water as the coolant for heat transfer the parameters such as current, temperature, voltage 

etc are taken at the interval of 30 minutes for 3 hours.This process is also carried out at indoor testing condition 

then the water is allowed to pass through the copper tubing by opening the outlet valve of the tank.The 

discharge of water passing through the copper tube which is placed behind the PVT collector is set at the rate of 

400litres/hour and then the parameters are noted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4: Working model 

 
Table 2: Water As Coolant 

Fluid Used:25 Litres Of Water Type Of Testing:Indoor 

Time 
(mins) 

Electrical performance Temperatures 

Voltage 

(Volts) 

Current 

(Amps) 

Power 

(Watts) 

Average temperature of PVT 

collector 

Tavg(
oC) 

 

Fluid temperature 

Tf(
OC) 

Initial 42.4 2.66 112.78 40.26 35.2 

30 43.1 2.85 122.83 70.63 45.4 

60 44.7 2.5 111.75 74.4 47.4 

90 37.5 3 112.5 75.83 48.2 

120 37.4 2.86 107.82 76.36 49.8 

150 36.3 2.84 103.09 79.7 50.2 

180 35.9 2.72 99.80 81.4 53.1 
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Average power production: 109.13W 
 

E. Step 5[final readings]: 

At last the final readings are taken and tabulated by passing a mixture of propylene glycol and water as a 

coolant at 1:4 ratio.The propyleneglycol and water is allowed to flow through the copper tubes. 

 
Table 3: Mixture Of Propylene Glycol And Water At A Ratio Of 1:7 

Fluid Used: Mixture Of Propylene Glycol And Water Type Of Testing:Indoor 

Time 
(mins) 

Electrical performance Temperatures 

Voltage 

(Volts) 

Current 

(Amps) 

Power 

(Watts) 

Average temperature of PVT 

collector 

Tavg(
oC) 

 

Fluid temperature 

Tf(
OC) 

Initial 42.5 2.90 123.25 49.5 37.9 

30 37.6 3.08 115.81 70.72 43.2 

60 37.2 3.11 115.69 72.3 46.3 

90 37.9 3.01 114.07 75.25 49.4 

120 37.1 2.89 107.21 77.53 51.2 

150 36.9 2.85 105.16 79.21 52.3 

180 36.7 2.83 103.86 81.2 54.6 

Average power production: 112.15W 

 
Table 4: Mixture Of Propylene Glycol And Water At A Ratio Of 1:4 

Fluid Used: Mixture Of Water And Propylene Glycol Type Of Testing:Indoor 

Time 

(mins) 

Electrical performance Temperatures 

Voltage 

(Volts) 

Current 

(Amps) 

Power 

(Watts) 

Average temperature of PVT 
collector 

Tavg(
oC) 

 

Fluid temperature 

Tf(
OC) 

Initial 43.1 2.90 124.99 49.2 36.9 

30 37.8 3.18 120.20 69.93 41.1 

60 37.2 3.19 118.66 70.6 45.1 

90 38.3 3.07 117.58 72.6 48.3 

120 37.1 2.95 109.44 74.3 49.8 

150 37.1 2.89 107.21 75.03 50.6 

180 36.9 2.85 105.16 77.52 52.2 

Average power production: 114.75W 
 

Results: 

A. Water as coolant: 

 
 

Fig. 5: Water as coolant 

 

0

20

40

60

80

100

120

140

Initial 30 60 90 120 150 180

Time interval vs Power



528          Dr. C. Ramesh et al., 2017/Advances in Natural and Applied Sciences. 11(4) April 2017, Pages: 523-530 

 

 

 

B. Mixture of propylene glycol and water as coolant at a ratio of 1:7 

 

 
 

Fig. 6: Mixture of propylene glycol and water at a ratio of 1:7 

 

C. Mixture of propylene glycol and water at a ratio of 1:4 

 
 

Fig. 7: Mixture of propylene glycol and water at a ratio of 1:4 

 

D. Comparisons: 
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Fig. 8: Comparisons 

 

Conclusion: 

As from the tabulations and graphs the readings are taken by using water, Mixture of propylene glycol and 

water at a ratio of 1:4 and 1:7. Power production is increased while using water as a coolant but the mixture of 

propylene glycol and water as a coolant provides best results. The mixture of propylene glycol and water at a 

ratio of 1:4 provides best results than the ratio 1:7. The average power production for using water as a coolant is 

109.13W which is lower than 114.75W which is the average power production value for using a mixture of 

water and propylene glycol as a coolant in the ratio of 1:4. 
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